Effects of 4,4'-di-isothiocyano-2,2'-stilbene disulphonate on iodide uptake by primary cultures of turtle thyroid follicular cells.
Iodide uptake by primary cultures of turtle thyroid follicular cells is directly proportional to the Na+ concentration and is inversely proportional to the HCO3- concentration in culture medium, but is not affected by the Cl- concentration. Addition of 4,4'-di-isothiocyano-2,2'-stilbene disulphonate (DIDS; 10 mumol/l and higher doses) to medium containing different concentrations of Na+ (5-140 mmol/l), HCO3- (0-40 mmol/l) and Cl- (120 mmol/l) generally enhanced iodide uptake by the cultured cells; however, there was no significant effect in Na+-free and in low Cl- (90 mmol/l and less) medium. The inhibitory effects on iodide uptake of ouabain, frusemide and perchlorate were attenuated by DIDS which also antagonized the stimulatory effects on iodide uptake of TSH, although both DIDS and TSH increased the 125I- cell/medium ratio when they were given alone. At doses of 100 mumol/l and higher, DIDS lowered the intracellular pH of cultured cells when the pH of the medium was maintained at a constant level. It also increased the intracellular Cl- concentration, but had no effect on intracellular Na+ or K+. The input and specific resistances of cell membranes in cultured thyroid cells and in isolated thyroid slices increased (decreased conductance) after adding DIDS to the perfusion fluids. Both Na+/K+- and HCO3(-)-ATPase activities in homogenates of turtle thyroid tissue were inhibited by DIDS. Results from this investigation demonstrate (1) that in addition to preventing the leak of iodide from thyroid cells, DIDS may act to increase the sensitivity of the Na+-anion carrier to I- and thereby increases iodide uptake, and (2) that a HCO3(-)-Cl- exchange system is present in the thyroid cell membrane and appears to be linked to the transport of iodide into thyroid cells.